ABSTRACT; The retreat of Arctic giaciers and a resultant increase in inorganic sedimentation is one of the predicted consequences of global warming. In order to evaluate possible effects of these processes on arctic benthic biodiversitv, the fauna of 2 glacial bavs, rvhich may be treated as representing the expected phases of the giobal warming scendno, have been studied, Based on surface rvater temperature, type of glacrer and resultrng inorganrc sedir.neniation rates, 'Tikhaia Bay' off Franz Josei Land was chosen to represent an Arctic bay before warming and'Skoddebukta', off west Spitsbergen, to represent a similar bay already affected by the predicted climate changes. Nlacrofarintr n.;rs coliected at 35 stations in Skoddebukta and 44 stations in Tikhaia Bay. Different methods of nreasuring faunal diversity (number of species, Shannon diversrty index, k-dominance plots) lvere applied to data sets representing the similar habitats sampled in both bays; these shou'ed the fauna of Tikhaia Bay to be more diverse than that in Skoddebukta. Thrs finding is explained by the lower level of disturbance due to inorganic sedimentation and by better trophic conditions in the former location, both of which are linked to the level of glacial acti.;ity. Thrs case study leads to the conclusion that one of
One of the predicted consequences and signs of ciimate 'warming is the retreat of qlaciers, which is currently being observed in the Arctic. The Spitsbergen tidal giaciers, for instance, are retreating at a rate of up to 0.5 km vr-r (Kongsbreen glacier, Lefauconnier et al. 1994 ). Similar processes are taking piace in the Antarctic-Vaughan & Doake (1996) reported the dramatic retreat of the most northerly lceshelves on the Antarctic Peninsuia, u'hich they linked to tire atmospheric warming observed for the lasi 50 Syvitski & Andrews (1994) 107 species were identified rn Skoddebukta, 174 in Tikhaia Bay. The list of species is not presented here, as they were reported in Wesla'"vski. & Zajaczkowski (1992) and Wlodarska ei al. (1996) . The faunal diversity anaiyses were performed on a set of all samples taken in the studied bays and on subsets of samples taken in 4 habitats ( Shannon-Wiener diversity indices varied fi'om 0,39 to 2.49 in Skoddebukta and from 1.33 to 3,02 in Tikhaia Bay (Fig. 4) . The mean values for all samples collected were 1.84 (Skoddebukta) and 2,3 fTikhaia Bay). Mean values were higher in Tikhaia Bay in all habitats studied and the dlfference was the most distinct in case of samples from the shallow bottom covered wlth macrophytes (Fig. 5 ).
Fig. 6 presents k-dominance curves for all samples from the bays studied, as well as for all samples from the different habitats. As the curves do not intersect, the data sets are comparable in terms of iniristic diversity (Lambshead at al. 1983) . In all cases the curve representing fauna from Skoddebukta aiways lies above the curve representing fauna from Tikhaia Bay, indicating that the fauna of Tikhaia Bay was more diverse in ail habitats examined. Fig, 6 , k-dominance plots for data sets: (A) all samples; [B) shallow bottom wrth macrophytes; (C) (Barr 1995) , less active, calvrng during less than 1 mo in a year (Wesiawski 1993a [Wiktor & Zajaczkowski 1992) , and hrgher amounts of organic particles can more rapidtv reach the bottom due to r,veak stratification of the water coiumn and hence easier sedimentation in Tikhaia Bay. In general, the diversity comparisons require the use of strictly standardlsed methods of sampling and sample-processing; moreover, only simrlar habitats should be compared (Sanders 1968 , Warlvick & Ruswahyuni 1987 . Therefore differences in sampling methodology, especialllz in sampiing gear and the mesh size of the sieve, made most of the investigations carried out in Svaibard and neighbouring arctic sites incomparable in terms of faunal diversity {Kendall 1994). In ihe present study, 4 diff erent habrtats were chosen to provide for comparability of data between both bays (in pairs of data from the same habitat, within-habitat diversity) and to present the material representative of the entire benthic fauna of a typical arctic glacial bay. The diversity measures applied have indicated the Tikhaia Bay macrofauna to be more diverse then the Skoddebukta one. That difference has been shown both for within habitats comparisons of pairs of data from the 4 studied habitats and for the data sets comprising all the samples taken in a bay. We assume that the main factor resoonsible for lhese differences is that the hioher '--r.-'_-_-_.-intensity of inorganic sedimentation induced disturbances in Skoddebukta.
Disturbance defined as 'an external force which causes quantifiable deleterious changes to the organisms in an environment' is regarded as an important factor influencing the diversity of marine soft-bottom communities (Lake 1990 ), Connell (1978) proposed the'Intermediate Disturbance Hypothesi.s', which has been incorporated in Huston s I19791 generai 'Dynamlc Equilibrium N{odel'. Huston (1979) Schmid & Piepenburg 1993 , Holte et al. 1996 , which has also occurred in other regions (Smith & Kukert 1996) . The higher and more avarlabie prlmary production in Tikhaia Bay must enhance the effect of disturbances induced by inorganic sedimentation and hence enlarge the dlfference in diversitv betlveen the balls studied. Gorlich et ai. (1987) et al, 1988, 1989) .
The most obvious direct consequence of atmospheric warming is the rise of coastai \,vater temperatures. The possible magnitude of such a change is still being discussed, One of the models predicts upper ocean temperature to increase by 21o 4'C in 25 yr lf atmospheric CO2 concentration doubies (Bernal 1991) . Gray (1997) inciuded this phenomenon as a possible threat to marine diversity, following observations of severe damage ln corals caused by an increase in water temperature by 2'C in the Caribbean. In our opinion, such an increase ln water temperature lvill have a much Iess pronounced effect on Arctic macrofaunal diversity. lvlost of the species observed in Arctic waters thrive at a relatively wide range of temperatures, as has been shown for key species on Spitsbergen (Weslawski 1993b) 
